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f54YTltle- TRANSFORMANT PRODUCING SUBSTANCE PF1022 AND METHOD FOR TRANSFORMING 
| <54)Tltle. ^^^ SM BEL oNGING TO THE CLASS HYPHOMYCETES 

I (57) Abstract PF 1022 strain, which produces a cyclic depsipcptide (substance PF1022) and belongs to ^nomyce^es 

of the claTs H^homycetes, by using a plasmid consisting of a promoter, a terminator, a marker gene and a W gene. When fee strain 
, PFK>22 TtranTformed by this method, the gene encoding the enzyme, i.e., the target gene is transduced into the host As a result, the 
' uSon o^utriente by the strain is improved and, further, its cyclic depsipeptide productivity is unproved. 
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^.itstiCDSflieifilS, *©£-3 
*©«fc ? fcSr&iieJRPirott^l^ ±iebfc«fc?&. 

ST-iiHiit-fc^o o ^jis^ jae^x^w^^s&ffl^Tv *ss£© 

*»6f»i:J; 2,^ttS«9^JS-r ^KcDJfcKGifefcU -gp©*#®s 0>J;Lfc^ a. 
nidulans (Proc. Natl. Acad. Sci., USA, 81, 1470(1984)#<e ) , a. oryzae 

(Agrc. Biol. Chem., 51, 323( 1987)# ) ^ A. niger (Curr. Genetics, 11, 
499(1987)#P.) $:ffll^r^Ti5n•r^>f.{3 3§^^c^-^o 

¥ 3 - 3 5 7 9 6 B (1991¥2fll5B58ff) {Z2&m$ tit V"> -5 <fc o tw, 
iK&Sttfc^-f^JStt^T'S'^T*^ K (BP*.. P F 1 0 2 2 33011) ^©*rffl%S 

CS5:-r^(Sx ±ifi©PF 1 0 2 2«Slit5lC. PF 1 0 2 2 ^)S©M^ 

li, p F 1 0 2 2 ®iW&M&.1r 4iC, PF 1 0 2 2 iftSC^ltt&lRllSt^ 

S:ttfHi*5. »6ixfc*ltte!fc#***-i-*i«* P F 1 0 2 2^S^»A$ 
L^Lfe** e>, PF 1 0 2 2tS61itSl©ff5SeftS 
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% 33 eo m 7fi 

*ftmm*>lZ. PF 1 0 2 2 «^lft^i (WT, PF 1 0 2 2 ft 

P F 1 0 2 2*©JBKlB**SSt:^^-C> St&fcS-f Lfco *<Dtfc!H©*Sm, 

*^B^#?>Ji. Aspergillus ni dul ans& S* s * + % tr P Citfc^*> ^ a * - 

-r-iJ-'M&Tt^TK). Escherichia coli£*0 

a, iALfeSWifi^ca*^*!^*! (**) ®^^«g$n5k« 

P F 1 0 2 2^R©£mte©fS]±*>fiti8S*i<fc<> C © A -5 ft » ft 

BP*», PF 1 0 2 2 aSSI4t*Ii^^ 7Dt "*"» 

KM L-C&*> PF1022 igjSSr^^-T *»«M#«t 

rt»*«iDai"riii*»6«t*» pf i o 2 2W«t«*ai:«t*. 
Mir, **bibi^ PFi 0 2 2tH*lst5iiS< m*-*-, 

prio2 2Mei«c"*t*wt 

*>e>tfS6££*l.fc:/7* 5. HSfflV^M«»t4CJ:*^i, P F 1 0 2 2% 
IlilCPF 1 0 2 2 %HCD^S^S:ia±^-&5^r^C6ll-r*o 
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*J6W©»«<E»#«i. PF 1 0 2 2 ^°^ 5X 

Htt^S"**'* KO-|t*Dv *Otttttt. 3 - 3 5 7 9 6 

(1991SP2^15 HS6ff> Jt#iE*nT^4*«x * © CIS * « ^ * fc JUT © 
il 9 T- * S : 

( 1 ) : $8fe*SHx 

( 2 ) B*.$, : 1 0 4 -~ 1 0 6 "C 

( 3 ) #3P5£ : C,H,,N.O 

( 4 ) -7 -X % ** 9 b ft> (EI -MS) : m/z 94 8 ( M * ) % 
( 5 > itSSftK : -102* ( c 0. K > 9 J - » ) 

( 6 ) i§ft?& : * 9 J -*<. BFK** 7-t hf, ?BD**AStf , ;/f 
* x >w * * KKigft? t> tK «c ti ^iS^ 
(7) igStt. Kfefe. *tt©ESIJ : *^ ! ^K> 
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*«WiO»«e»#tMt*fc»CIBV^ft*«itt» PF 1 0 2.2M* 
(WT, PFl 0 2 2iSItI!:l^^tfJ55) Ufcftlis n 

rn-c*«t^- PFio22«iii©««^'> 

@|:It5PF 1 0 2 2 St [X*tt«l*£tfI#X*«*»*W <B*B£* 
mo<«Tp*l -1-3, ¥30B)C, 1 9 8 9*132 4Bt=WttS*i* M 
FERM BP-2671 OSRSf M^ht ^^W^^" P F 

1 0 2 2*fcU SE&rSffi*#-f*ii*IBPF 1 0 Z2*f ta4t5St*D. * 
©fcttli. W 3 - 3 5 7 9 6 ^£#8 (199 1*23 1 5 CffXi 

( 1 ) : - r*^ h D-**95*f»U f 1 h • P * 

(2) mm : efe»%tt«**»j«"r*. £8®*iBi±. «ffltta6ns*« 

PF 1 0 2 2tt(*. iOAKCI^Si^, *<Dtttt**«*tl,**V*. * 
ifeoT*> PFl 0 2 2«)I4ISt5It), gitUtffiffl-C?^-t |:t > « 

( pUC ^/^-^ P TV pBluescript, pBR 322^) 

PF 1 o 2 2SSSitUffl^5I6i:^ 7^* = Foi*S*i:^o^ 
n;E _^_ st jc^_ = *«h«iu:« -t*hk: 
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(Dmm&mmmte?. * * > * » * * * y ? > x ? * ? - * * y >> ^ y 
£snfci> 0 ffflitit^ RMBMe* &v%i&wx&izMio 

ISSiJiSSe^O^tlt:, E. coli SJfcCl^ttSA^ 7DT^i'>B 
ittt3i£^s Streptomyces rimof aciensfc S ** * * * 5 s * h v * ^ v WffiS 
SIT Streptococcus hindustanus S3 *<Z> S # # * * 7 U * v > fSI 

>&U Y M 7* h 7 7 >®5}ct£t::lil£>S. ArgB (John, M. A. and Peberdy, 
J.F., Enzyme Microbiol. Technol. 6, 386-389(1984)#!Sl) StftrpC (Yelton, 
K.H., Hamer, J. E. and Timberlake. W. E. , Proc. Natl. Acad. Sci. USA, 81, 
1470-1474(1984) #«) A'flf^^S. 

* Y . mZ.l£. A. nidulans &$k<DM1PM1r •S trpC 

ifi?®7Dt-*-Mt#-U-*-Mi*fl^ E - coli a*©®** 
byg'Xbal (D. Cullen et al., Gene, 57, 21-26(1987) #BO . #»&il.T#iK 
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5*S6WeiiPF i o 2 2«o®. ©£ftttH±icML»**©£&BS»=M* + 

■k x Shyg'XbaHC iMfe^tLTOA. nigerffl *© a - T $ 9 - *« 

£^*i6IS * *Ttt 4 pAMY-Hyg* ^^^' x ' K " c 
fcS. Escherichia eoli JM109/pAMY-Hyg 11. If S«K4#I^IMStBf ^ 
B»r < B*IRMlo < tfTPJtt l"l-3> T 3 0 5 ) 1 9 9 6 *P 6 1 4 H 

*BWTtt, «£©«HIE»k:IBL. K©^o h ^5 x Kb. # y * f w y ^ 

■&?E©?ir=£*. y B «-7-s -r-*-ifiG^Rt;awite 
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fiKttl 5-4 5-C, ffft L < tt 1 5~ 3 O'C, **B*nBtt 2 4 ~ 2 4 OttMl 

* g©*«*jffl (Mtfttt, a* > cm***.** 

n-Ktsie^s, (PF102 2wmm£.m) izm^-fz&wzzo 

CD IS ftp fi -3 !fcb * W «c £ tt *T i: * * . 

0 1 tt, pAMY-Hyfir©!!!*****"*"*" 3 - 

0 2 1*, JBS«£^{*:CO^S±S^ D V b ^-liCDx 7 ^ 9 — "K tS«»JS & ^ 
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gfejgj i ^7^5 KpDH25 (D. Cullen et al. . Gene. 57. 2 1-26 { 1 987 ) # JS) 

P F 1 0 2 2 &©Sigtt2£ LT> -5Ji§14««» 2.0%. X 1.0%. # 'J 

0.5%. /h^K^ 0.6%. »§x*X 0.3%. *S*6 o.2%R^^Se* 
-5 A 0.2%*>£<£ 0. SSbupH** 7.0T<feS *>©£{£fll L*„ 
PF 1 0 2 2#£. B3l2a««JT. 26"CCT4mHJ6» ^rco 3.000 
rpm. 10 dlBoa^KKJ:?), S*#*3H81~ 0. 5M-> - - * « - * & 
ftLtz 0 /J-tT** o=*'--tr J^ttS!) 3ng/«K 

0# 5M j,, _ * D - 3.j$j£#T-. 3 0'CI-T 2 B$BS15S"f 5CilU0> ^ n h ? 

Mt3*fc. »**t*:ifi£^*ffi® u. l*. 50TC««* 

<0.5M>--* o-X. IObMF U X-JSK (PH 7.5) . 1 0 <t * * f * >*0 * 
2I&I&&&NI (2. 500rpm. lOtffiik 4'C) i" S C i IC «fc 9 . ^° 

&<^-e. suTc^fi?«-c io'ii/ B i(oy« r-y* * h Sisia fcsss L fcp 

h X h &jgii£{C. SS 8*85 ?£ 100* IftfcOlfl*! IOs 1 ng/mlfflK® 
^ x i'KpDH25#» CTE. 10bM h 'J (pH8.0) . 1 «M EDTA) 

^p-ft (peg 6000) mm mv i fcfln*.. &ttfc«6«i** *»TeS 

(C20^P B 1fijCg LfZo 

SUTC^SjjE-PPEG 6000=&ifc7£ LfcSU £l±©«fc * IC L *L ^ « h 5 X H £. 
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mmm 2 y-?*? k p dh25k«j; sj&se&tt©^ «^n7-fi//Biito 

lUSW 1 "C«i. 300#©B:R«££&* s '<#£tty=o 30<l©ff*R 

1 V g ©y 5 X 5 K pDH25T* -> fz 0 m& (PF- 1 0 2 2*) ^ ^ 

n-iJfcKtegitt© ? «oio«4. stias© p d Aigttn-eigs l. ^^^^^0 
^-r •> y b ictt-r sHftfciiss t/c t c -6. 'W * f f b# 100 

<£&{*<** 250^ g /nl ©z£K"P' s -f 7" «= t 'f •>'VBIc5Sf2>iiitt?:^:L'^o 
gjj|jg| 3 ^7 X 5 KpAMY-Hyg©tJSSS 

^a©^Si:<t-jtj|t.fty:s A. oryzae £&3fe ©S^Wf * * * 7 * 5 - 4s 
iHx:^ (S. ffisel et al. . Mol. Microbiol.. 3. 3-14(1989K M. J. Gines et 
al.. Gene. 79. 107-117 (1989) „ S. Tada et al. . Agric. Biol. Chen.. 5_3. 
593-599 (1989)* & tX Tsukagoshi et al.. Gene. 8_4. 319-327 (1989)#K> * "f 
a-7tLXm^* £$0©:5&K «t tK A. niger© a - T i 5 - ■*£ *&tS 
5. 5kbp©Eco RlttliJt (EiT, zayZt^o) 4«SLfco>©Bifr^ &*□©:££ 
ICfcO. pUCHBOEco Ria5filica*g ^-7X5 KpAMYfcHSJ t fco 

7*5** KpDH25=S:Eco RIT?a5^fi-fbU. 'fS & *: W K Xba IV V * - 
i38Jtt„ *©gU mbti-tz&tt =&SKXbal-CiS{tL*:o C©«t^ttLT. 
A. nidulans E&3fc © B ** * t r pCstfc^ © ? * * - * - £S*£K. * - 5 * - 
f-m&t. E. coli fi*oa*5ff5'W ^o-r-f •> x BffittSS^t^fiJc;* 
ti*'M/BT4 '/ >iittiifeTfl^* * t h (HTn byg'Xbal * 4s * 
>&. 3kbp©Xba I Brfr k LXM Lfto COWrK-fc. iiao^CJ:?^ •? ? x 

5 KpAMYOXba I S&ftKffAU t 7 X X KpAMY-Hyg <FERM BP-5569) SrtSSE L 
iz (0 1 #M) o 

gfejgU ^7^5 KpAMY-HyglC«fc S^^eJfttCt -= totlfc )B !!$£&{*© 
/s^B70^ Bfflfefe i* * ©T 5 5 -4rf£t£Rtf P F 1 0 2 2 
^S©^Sit 

1 IC IE« ft <<V 7 5*5 KpAMY-Hygfcffi V>T PF 1 0 2 2ft 

(FERM BP-2671) fcJ&SegSLfco h> ft*ffmi£&#© o 10»J=o^Ts 
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Oftl 200 *i g/mlSSO^'f {Twi > v B #«T"C £W HJt&T 

ifclc, £.mi£i&b LT, iJOu =» - X 2.0%, Sita 5.0%. 'hM# 0.8%, * 
SfB 1. 396, f2g**XO. 38%, SUb^ I* !/ * AO. 13K& Ktt * * f * AO. 15% 
6>te>«<5, SS^IpH* J 7.0T?*5 feO^iSSLrco CCftSSffi^SfflU H5SB 
*SKGJft#t, 26*C-C 6 QFb^SS LfCo 

oh 3^. BUS. K&oTfiiJSLfco UttWlCtt, 

fgt LT« 0.25M «J vK^ffite (pH 7. 0, 400^ g/m 1 © nj jgttSSt&SW) 
^feSfgtLT, 0.01N S^TK'Sr, *n*ftffll.*fco 37-CCCT, SKMflEB: 
(S«±iB> fcta^-fco »r«l*IH§I»8U »&ftftfl6»K}SftKKtH 

u-2000 ( (») BttfifEBrB-) tJB^fco & ttfcSBSIS*** t>, caraway S K 

*©a>J5£©*SS, «» < P F - 1 0 2 2 ») II, 7$ 5 --fe-rStt^lS^ffi/nl 
T*ofc«K«U 100i©Tl 5 --tfStt** tfco 

TFlOfttt, 34.171*fll/iK BP««*Ott 1. 500ft, OTi7-b'ffi 
ttSrTp: Ltio * fc, BHfegi(*© P F 1 0 2 2 ttKO^Ktttt, «t*©*ft©» 
120~150%T?fe D, H^lcJk^-T *©£g£#|S]Jb LfcC t tfMShfc 1 

^fiS) o 
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* 1 



ft 


( 2 0 0 u g /m 1 ) 


(Unit) 


P F 1 0 2 2 #3®£MS 
( U g /m 1 ) 


T F 1 


+ 


17 6 5 


14 2 7 


T F 2 




9 0 6 




T F 3 




14 4 5 


14 2 3 


T F 4 


+ 


2 5 9 6 




T F 5 


+ 


2 13 1 


14 14 


T F 6 


+ 


16 4 7 




T F 7 


+ 


3 0 


12 2 7 


T F 8 


+ 


2 2 




T F 9 


+ 


7 9 7 


13 0 1 


T F 1 


0 + 


3 4 17 1 


15 15 


m 




1 6 


10 4 2 



jg@ggJ*T T F 7 &&tfT F 1 0 Wt, SH* © P Fl 02 2 tt<t 0% 

Horiuchi (H. Horiuchi et al. . J. Bacterid.. 170. 212-278(1988) 

#JR) iCft-=T. BkfeflsDN A**«Lfc. #1 IB 1? 31 Bam HlXtt 

Eco RIT7pHtL. '(|infcDNABifr4> pAMY-Hy g* 7 o - * t L T ffl ^ T * 

ECL/'fi'? h^SEtS^&^dl r A©4- v h (AinershemttS!) KiB^©^ 
o F 3AKSt-»fc. AffWJCtt* *©*fr"Ffc* ffy-^V/O'-f. > 

D N A LT. 0. 25N 0. 5M*BHb* H 'J * A7k*£j£i£ 

ffi^fc. h5>X7r- - >y^5ytLTs Hybond-N' Sffl^fc. 

_ . y o v ^ ^ y ? 0)^4? j;. o{jJj©XS«c*5 l»T, i5fe^^O/i*ICs 0. 3M7 x 
y8 = t h V 9 A - 8 M^b* h y 9 Aigjg (pH 7.0) (20xSSC) ^ffl^fco 7 
a y -T -f y7*Cttx 0.4M7KK'fb^ h 'J 9 A 7ki§ & £ ffl ^ h 9 ^ X 7 r - • * 

5 v^T** y S^Lfco -fu--Tt LTfcU IfH&pAMY-Hyg* ffl V^o 
y y ;jr^^_. >a y a .,*i/7&Lm*5%t&&-r « 9 A £0. 5M£W* 

r y *w -tf- 9 xffl*ggjfK«-ffi^Ts 42-CTifo^o ^-ryy^'f-tf- 

•> B 7*o - ^^=6 6Mi Kf ~>»m®± h 'J 9 A (SDS) 

=£0.4X^Wr SO. 5xSSC<»:. * tV & * L U2xSSC i: fcffl ^ & Hi © rt: *!> C . 
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LTffiV>t>ft7c P AMY-Hyg<>:'W 7' V ^ 4 x'tS D N A »r * ft* © tc J=J U 

IJI1*© D N A tco t^T tt. * ©«fc 9 D N A Br I* & til £ *l*£*» r> fz a CttfcU 

x 5. KpAMY-Hygjca^-r site? *^A**i-rfe t>, *© 

tt®is 0.45# m) TiS®L/Co *©i6fl2[ 500^ I K-sV»Ts FPLC^S (.7 r 

f 7 * -T ? tiSk *7A:RES0URCB Q) <CT* ? » -7 h #tfr CtSSiiK A : 

SOuM Tris-HCl (pH 7.0). ISSifc B : 50mM Tris-HCl(pH 7.0). 1M NaCl ] -> 

oi»coi>T7 i 5 --fe'rStt^iMS-r s c: iTESLfc. *©&*, NaCiigg 

811*-?* 5 P F 1 0 2 2 #©i§Si:©fc. PJt*rc#«T 9 iJ T X 

. •5--fe*©igBi«5tSS$ti.«:*>ori (E3#i) o 

£ . ? * 7 i 7--fe*©6l2PS©^o^ h ##r*§* i: JtiSc-t 5 C t ic <fc t> > 
T F 1 0 «©Jgg±g4i©Safi : £Sfi^«T Lfco * ©fSS. T F 1 0 
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at StcCDKffl 

I. PF 1 0 2 2iISlit4SiS« 7U*c-9-, 

uz, p f i o 2 2 MfizmSL* sj&ete&tto 

3. ^Dt- 9 — Riff — i. * — ■$> — * 5 » Aspergillus nidulans & 3fc©g A 5 
tf -StrpCSHE^CD ?D ^— * — — t'&tK v — rt— jie^*^ 

Escherichia col i £ 3fe© Bit)** T £ ;W f D t -f > B B^iHE^T* -5 s it# 
!B 1 gB1£©ffJRi£&<*. 

7. *B?*a±BBfc:*r*B* l s PP 1 0 2 2»tfti. W**6iB« 

8. if 5R« 1 iZMcofc'MM&Zmm + Zxmt^ »&nfcigf*«*»&*fcja 
«54BX t) &-?xm& *> PFlO2 2ia0ilSt. 

9. PF 1 0 2 21S*lit2fii< 7-a^-*-x ^ -> 
-^-^-igg^SVs PF 1 0 2 2«JJt©£^tfCBB-*-r**JJt*= I — 

ntr^^ ^ KSfflutiBJiiifttsii: p f i o 2 2mn&zm<D 

PF 1 0 2 2tlffl4HS*^l^***S. 

10. ?S£©*ilf«J«fc:|li;tf *^R*^ 9 IB®©P F 

1 0 2 2«3Slil<5PFl 0 2 2 133R©£St£& l$I± £ * * 

II. MIIfi^^ISClt^PF 1 0 2 2tt&, * 
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